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Title of the Invention 

Semiconductor device, manufacturing method of semiconductor 
device, stack type semiconductor device, and manufacturing method of 
stack type semiconductor device 

Background of the Invention 

The present invention relates to semiconductor device, 
manufacturing method of semiconductor device, stack type 
semiconductor device, and manufacturing method of stack type 
semiconductor device. 

Prior Art 

Recently, owing to rapid progress in portable electronic 
appliances, resin sealed type semiconductor devices mounted on 
portable appliances are required to be thinner, smaller and lighter. To 
meet such needs, semiconductor devices for high density mounting 
called chip size packages are being developed. 

The structure of a chip size package is explained by referring to 
Fig. 21 and Fig. 22. Fig. 21 is a sectional diagram showing a structure 
of a conventional semiconductor device. Fig. 22 is a top view showing 
the structure of the conventional semiconductor device. 

In a conventional semiconductor device, as shown in Fig. 21 and 
Fig. 22, electrode pads 606 made of, for example, Al electrodes are 
formed on a semiconductor element 601, and Cu re-wirings 604 are 
formed so as to be connected electrically to the electrode pads 606. The 
Cu re-wirings 604 are electrically connected to Cu posts (bump 
electrodes) 602 of a height of, for example, about 100 Mm. The 
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semiconductor element 601 and Cu posts 602 are sealed by a resin 605, 
and the surface of the Cu posts 602 is exposed. On the exposed surface 
of the Cu posts 602, solder balls 603 and other metal electrodes (ball 
electrodes) are formed. 

A manufacturing method of such conventional semiconductor 
device is explained by referring to Fig. 23 and Fig. 24. Fig. 23 is a 
process sectional view showing a manufacturing method of the 
conventional semiconductor device. Fig. 24 is a process sectional view 
showing the manufacturing method of the conventional semiconductor 
device. 

First, as shown in Fig. 23 (a), an electrode pad 606 is formed on a 
semiconductor element 601, and an oxide film 613 and an insulating 
layer 610 are formed on the semiconductor element 601 including the 
electrode pad 606. By specified etching method, the oxide film 613 and 
msulating layer 610 on the electrode pad 606 are removed, and an 
opening 614 is formed. 

Further, as shown in Fig. 23 (b) , a metal film 6 1 2 is formed on the 
entire surface of the insulating layer 610 including the opening 614 of 
the electrode pad 606. Then, as shown in Fig. 23 (c), for example, a Cu 
re-wiring 604 is formed on the metal film 612. Next, as shown in Fig. 
23 (d), a Cu post 602 is formed at the specified position on the Cu re- 
wiring 604 formed on the insulating layer 610. Later, an unnecessary 
metal film 612 is removed as shown in Fig. 23 (e). 

The Cu post 602 is thus formed, and as shown in Fig. 24 (a), 
plural Cu posts 602 are formed at specified intervals on the 
semiconductor element 601. 

Further, as shown in Fig. 24 (b), the entire surface of the Cu 
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posts 602 formed on the semiconductor element 601 is covered and 
sealed with a resin 605. The surface of the resin 605 is polished by an 
abrasive 607 as shown in Fig. 24 (c), and the surface of the Cu posts 602 
is exposed. 

As shown in Fig. 24 (d), solder balls 603 are formed on the 
exposed surface of the Cu posts 602, and terminals are formed. 
Further, as shown in Fig. 24 (e), the semiconductor wafer is cut by a 
cutter 608 along a cutting line 609, and separated into individual pieces. 

Thus, in the prior art, the semiconductor wafer forming plural 
semiconductor elements 601 is processed in the wafer state, and the 
semiconductor wafer is cut into individual pieces by dicing, so that 
plural semiconductor devices are manufactured. The semiconductor 
device manufactured in this manner is extremely similar to the 
semiconductor element 601 in size. 

To realize high density mounting in such conventional 
semiconductor devices, as shown in Fig. 25, plural semiconductor 
devices are mounted on a same plane as other semiconductor device. 
One of the reasons of mounting plural semiconductor devices is that 
different functions cannot be formed on one semiconductor element. 
That is, for example, semiconductor elements of memory process and 
logic process are different in the manufacturing process of each 
semiconductor device, and therefore, generally, semiconductor elements 
are individually manufactured and mounted on other semiconductor 
substrates. 

Hitherto, however, since plural semiconductor devices are 
mounted on a same plane of other semiconductor device, as the number 
of semiconductor devices being mounted increases, the area of the 
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semiconductor devices mounted with high density increases. For 
example, as shown in Fig. 25, when two semiconductor devices are 
mounted on a same plane of other semiconductor device, the area for 
two semiconductor devices being mounted is required. 

Summary of the Invention 

It is hence an object of the invention to solve the problems of the 
prior art, and present a novel and improved semiconductor device 
capable of mounting semiconductor devices of different functions 
without increasing the area, and a method of manufacturing the same. 

To solve the problems, the invention presents a semiconductor 
device comprising a semiconductor element having plural electrodes on 
a circuit forming surface, a wiring formed at least on the circuit forming 
surface, having one end connected to the electrodes, a bump electrode 
connected to the wiring, a sealing resin for exposing the surface of the 
bump electrode and sealing the circuit forming surface of the 
semiconductor element, and a ball electrode formed on the surface of the 
bump electrode exposed from the resin, in which a part of the wiring is 
formed also at the side surface of the semiconductor element, and the 
bump electrode is formed so thaj the side surface of the bump electrode 
may be nearly flush with the wiring formed at the side surface of the 
semiconductor element, at least a part of the ball electrode is formed so 
as to be electrically connected to the wiring at the side surface of the 
semiconductor element, and the side surface of the semiconductor 
element is sealed with resin exposing the wiring, and the confronting 
surface of the circuit forming surface is sealed with resin on the entire 
surface including the end surface of the wiring formed at the side 
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surface of the semiconductor element. 

According to the invention, in the semiconductor device, a part of 
the wiring is formed at the side surface of the semiconductor element, 
and the bump electrodes are formed nearly on the same plane as the 
wiring, and the back side of the semiconductor device is sealed with 
resin. As a result, across the resin (for example, a thickness of about 
50 urn) formed on the back side of the semiconductor element, plural 
semiconductor devices can be mounted in a longitudinal profile by 
electrically connecting to the other semiconductor device through the 
solder balls by way of the wiring and bump electrodes used as electrode 
terminals. Thus, plural semiconductor devices are mounted in a 
longitudinal profile, and the mounting density of semiconductor devices 
can be heightened. 

Also to solve the problems, the invention further presents a 
manufacturing method of semiconductor device comprising a step of a 
nearly concave groove of a specified depth in the boundary region of a 
circuit forming surface of semiconductor elements, in a semiconductor 
wafer having a region for plural semiconductor elements forming 
specified circuits, a step of forming an insulating layer in a specified 
region of the side surface of the nearly concave groove and circuit 
forming surface, a step of forming a wiring in a specified region of the 
circuit forming surface including the entire surface of the inside of the 
nearly concave groove, a step of forming a bump electrode of a specified 
height on a boundary region including the inside of the nearly concave 
groove forming the wiring, a step of sealing the circuit forming surface 
with a resin exposing the surface of the bump electrode, a step of 
polishing a confronting surface of the circuit forming surface of the 
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semiconductor wafer and exposing the nearly concave groove from the 
confronting surface, a step of sealing the entire confronting surface of 
the circuit forming surface of the semiconductor wafer with resin, 
including the end portion of the wiring formed at the exposed side 
surface of the nearly concave groove, a step of forming a ball electrode on 
the bump electrode, a step of cutting the semiconductor wafer along the 
qxposed nearly concave groove, and forming plural semiconductor 
devices at the side surface thereof exposing the ball electrode, bump 
electrode and wiring, and a step of heating the divided semiconductor 
devices at specified temperature, and forming a part of the ball electrode 
formed on the bump electrode on the wiring at the side surface of the 
semiconductor element. 

According to the invention, in the semiconductor device, a part of 
the wiring is formed at the side surface of the semiconductor element, 
and the bump electrodes are formed nearly on the same plane as the 
wiring, and the back side of the semiconductor device is sealed with 
resin. As a result, across the resin (for example, a thickness of about 
50 lira) formed on the back side of the semiconductor element, plural 
semiconductor devices can be mounted in a longitudinal profile by 
electrically connecting to the other semiconductor device through the 
solder balls by way of the wiring and bump electrodes used as electrode 
terminals. Thus, plural semiconductor devices are mounted in a 
longitudinal profile, and the mounting density of semiconductor devices 
can be heightened. 

Brief Description of the Drawings 

The above and other features of the invention and the 
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concomitant advantages will be better understood and appreciated by 
persons skilled in the field to which the invention pertains in view of the 
following description given in conjunction with the accompanying 
drawings which illustrate preferred embodiments. In the drawings: 

Fig. 1 is a sectional view showing a structure of a semiconductor 
element in a first embodiment. 

Fig. 2 is a top view showing the structure of the semiconductor 
element in the first embodiment. 

Fig. 3 is a magnified view showing the detail of the terminal area 
of the semiconductor element in the first embodiment. 

Fig. 4 is a magnified view showing the detail of the terminal 
non-forming area of the semiconductor element in the first embodiment. 

Fig. 5 is a flowchart showing the manufacturing process of the 
semiconductor element in the first embodiment. 

Fig. 6 is a flowchart showing the manufacturing process of the 
semiconductor element in the first embodiment. 

Fig. 7 is a flowchart showing the manufacturing process of the 
semiconductor element in the first embodiment. 

Fig. 8 is a sectional view showing a structure of a stack type 
semiconductor device in the first embodiment. 

Fig. 9 is a magnified sectional view showing the structure of the 
stack type semiconductor device in the first embodiment. 

Fig. 10 is an explanatory diagram of manufacturing method of 
the stack type semiconductor device in the first embodiment. 

Fig. 11 is a sectional view showing a structure of a 
semiconductor element in a second embodiment. 

Fig. 12 is a top view showing the structure of the semiconductor 
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element in the second embodiment. 

Fig. 13 is a magnified view showing the detail of the terminal area 
of the semiconductor element in the second embodiment. 

Fig. 14 is a magnified view showing the detail of the terminal 
non-forming area of the semiconductor element in the second 
embodiment. 

Fig. 1 5 is a flowchart showing the manufacturing process of the 
semiconductor element in the second embodiment. 

Fig. 16 is a flowchart showing the manufacturing process of the 
semiconductor element in the second embodiment. 

Fig. 17 is a sectional view showing a structure of a stack type 
semiconductor device in the second embodiment. 

Fig. 1 8 is a magnified sectional view showing the structure of the 
stack type semiconductor device in the second embodiment. 

Fig. 19 is a sectional view of a stack type semiconductor device in 
a third embodiment. 

Fig. 20 is a sectional view of a stack type semiconductor device in 
a fourth embodiment. 

Fig. 21 is a sectional view showing a structure of a conventional 
semiconductor device. 

Fig. 22 is a top view showing the structure of the conventional 
semiconductor device. 

Fig. 23 is a process sectional view for explaining the 
manufacturing method of the conventional semiconductor device. 

Fig. 24 is a process sectional view for explaining the 
manufacturing method of the conventional semiconductor device. 

Fig. 25 is an explanatory diagram showing a configuration of a 
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conventional semiconductor device mounting plural semiconductor 
elements. 

Detailed Description of the Preferred Embodiments 

Preferred embodiments of the invention are described in detail 
below while referring to the accompanying drawings. In the following 
explanation and accompanying drawings, constituent elements having 
same function and same structure are identified with same reference 
numerals, and duplicate explanation is omitted. 

{First Embodiment) 

Referring now to Fig. 1 to Fig. 1 0 , a first embodiment is explained. 
Fig. 1 is a sectional view showing a structure of a semiconductor element 
in this embodiment. Fig. 2 is a top view showing the structure of the 
semiconductor element in this embodiment. 

As shown in Fig. 1 and Fig. 2, in the semiconductor device of the 
embodiment, electrode pads 106 made of, for example, Al electrodes are 
formed on a circuit forming surface (upper side in the drawing) of a 
semiconductor element 101, and, for example, a Cu wiring (re-wiring 
hereinafter) 104 is formed so as to be connected electrically to the 
electrode pads 106. Further, the Cu re-wiring 104 is connected 
electrically to Cu posts (bump electrodes) 102 of a height of , for example, 
about 100 urn. The circuit forming surface of the semiconductor 
element 101 is sealed by a resin 105 to exposing the surface of the Cu 
posts 102. On the exposed surface of the Cu posts 102, for example, 
metal electrodes (ball electrodes) such as solder ball 103 are formed. 
On the confronting surface (back side) of the semiconductor element 101, 
on the other hand, the entire surface including the end portion of the Cu 
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re-wiring 104 formed at the side surface is sealed with resin. 

The electrode terminal portion of the semiconductor device of the 
embodiment is explained by referring to Fig. 3 and Fig. 4. Fig. 3 is a 
magnified view showing the detail of the terminal area of the 
semiconductor device of the embodiment. Fig. 4 is a magnified view 
showing the detail of the terminal non-forming area of the 
semiconductor device of the embodiment. 

In the forming area of electrode terminals, as shown in Fig. 3, an 
insulating layer 1 10 is formed on the circuit forming surface and side 
surface of the semiconductor element 101, and the re-wiring 104 is 
formed on this insulating layer 110. Further, Cu posts 102 are formed 
on the re-wiring 104 at the end portion (side surface) of the 
semiconductor element 101, and the re-wiring 104 up to the Cu posts 
102 is sealed with the resin 105. The confronting surface (back side) of 
the circuit forming surface of the semiconductor element 101 is sealed 
with the resin 105 up to the Cu re-wiring 104 formed at the side surface 
of the semiconductor element 101. 

On the other hand, in the non-forming area of electrode 
terminals, as shown in Fig. 4. An insulating layer 1 10 is formed on the 
circuit forming surface and side surface of the semiconductor element 
101, and this insulating layer 110 is sealed with the resin 105. The 
entire surface of the confronting surface (back side) of the circuit 
forming surface of the semiconductor element 101 is sealed with the 
resin 105. 

In this embodiment, a part of the re-wiring 104 is formed at the 
side surface of the semiconductor element 101, while the back side of 
the semiconductor element 101 is sealed with the resin. Thus, the 
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electrode terminal portion can be easily connected to the electrodes of 
other semiconductor device across the resin 105 (for example, a 
thickness of about 50 jma) at the back side of the semiconductor element. 
As a result, plural semiconductor devices can be connected in a 
longitudinal profile, so that a stack type semiconductor device of high 
density mounting is realized without increasing the area. 

The manufacturing process of the semiconductor device of the 
embodiment is explained by referring to Fig. 5. Fig. 5 is a flowchart 
showing the manufacturing process of the semiconductor device in this 
embodiment. 

First, as shown in Fig. 5 (a), after forming an electrode pad 106 
and an oxide film 1 13 on a semiconductor waferlOl forming circuits, the 
oxide film 1 13 on the electrode pad 106 is removed by specified etching 
method. Further, as a boundary region for cutting off the 
semiconductor wafer, a nearly concave groove 120 of, for example, about 
tens of microns in depth is formed. 

Next, as shown in Fig. 5 (b), an insulating layer 110 of about 
several microns, for example, is formed in a region other than the 
electrode pads 120 and bottom of nearly concave groove 120. In the 
nearly concave groove 120, the insulating layer 110 is formed only on 
the side surface. As the material for the insulating layer, for example, 
polyimide or other resin may be used. 

Further, as shown in Fig. 5 (c), after forming a metal film 1 12 on 
the entire surface of the semiconductor wafer, a re-wiring 104 is formed 
as shown in Fig. 5 (d). The metal film 112 and re-wiring 104 are also 
formed on the entire inner surface of the nearly concave groove 120. 

Then, as shown in Fig. 5 (e) , a Cu post 1 02 is formed so as to bury 
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the nearly concave groove 120 and connect to the re-wiring 104 formed 
in the specified region on the circuit forming surface around the nearly 
concave groove. Later, as shown in Fig. 5 (f), unnecessary metal film 
112 and re-wiring 104 are removed. 

Consequently, as shown in Fig. 6 (a), the circuit forming surface 
of the semiconductor element 101 is sealed with the resin 105 so that it 
may be at least higher than the Cu post 102. As shown in Fig. 6 (b), 
grinding the resin 105 formed on the circuit forming surface of the 
semiconductor element 101, the surface of the Cu post 102 is exposed. 

Then, as shown in Fig. 6 (c), grinding the confronting surface 
(back side) of the circuit forming surface of the semiconductor wafer, the 
nearly concave groove 120 is exposed. Next, as shown in Fig. 6 (d), the 
back side of the semiconductor wafer is entirely sealed with the resin. 

Further, as shown in Fig. 6 (e), solder balls 103 are formed on the 
Cu posts 102 exposed on the circuit forming surface of the 
semiconductor wafer. Up to this step, the process is done in the wafer 
state in which plural semiconductor elements 101 are formed. 

Still more, as shown in Fig. 6 (f), the semiconductor wafer 101 is 
cut off by dicing, and divided (separated) into individual semiconductor 
devices. A cutter 108 used in this dicing process has a thinner blade 
than the cutter used in the forming process of the nearly concave groove 
120. This is intended not to cut off the re-wiring 104 formed at the side 
surface of the nearly concave groove 120. In the area not forming the 
electrode terminals (not shown), the resin 105 is formed also at the side 
surface. 

Fig. 7 (a) is a magnified view of the individual piece of the 
semiconductor device separated in Fig. 6 (fj. This diagram is same as 
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Fig. 6 (f), and its explanation is omitted. 

Next, as shown in Fig. 7 (b), the individual semiconductor device 
is isolated from the adjacent semiconductor device by a wider gap. 
Usually, the individual semiconductor devices are mounted on the tape, 
and the interval of the semiconductor devices can be widened by pulling 
(expanding) the tape. 

Further, as shown in Fig. 7 (c), the individual semiconductor 
device is process by reflow in a reflow furnace at temperature of, for 
example, about 230°C. This reflow process is intended to soften the 
solder balls 103 formed on the Cu posts 102, so as to connect electrically 
also to the Cu re-wiring 104 formed on the side surface of the 
semiconductor device. 

Thus, the embodiment presents the semiconductor device, in 
which a part of wiring is formed at the side surface of the semiconductor 
element, bump electrodes are formed nearly in the same plane as the 
wiring, and the back side of the semiconductor element is sealed with 
resin. As a result, across the resin (for example, a thickness of about 
50 Mm) formed on the back side of the semiconductor element, plural 
semiconductor devices can be mounted in a longitudinal profile by 
electrically connecting to the other semiconductor device through the 
solder balls by way of the wiring and bump electrodes used as electrode 
terminals. Thus, plural semiconductor devices are mounted in a 
longitudinal profile, and the mounting density of semiconductor devices 
can be heightened. 

A stack type semiconductor device manufactured by using the 
above semiconductor devices is explained by referring to Fig. 8, Fig. 9, 
and Fig. 1 0 . Fig. 8 is a sectional view showing the structure of the stack 
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type semiconductor device of the embodiment. Fig. 9 is a magnified 
sectional view showing the structure of the stack type semiconductor 
device of the embodiment. Fig. 10 is an explanatory diagram of 
manufacturing method of the stack type semiconductor device. 

In this embodiment, the semiconductor device of the 
embodiment is mounted on other conventional semiconductor device in 
which electrodes for connecting the semiconductor device of the 
embodiment electrically are formed on the circuit forming surface. 

As shown in Fig. 8 and Fig. 9, in other conventional 
semiconductor device Cu posts 202 of height of, for example, about 100 
Mm, resin 205, and solder balls 203 with height of, for example, about 
300 iim are formed on the semiconductor element 201 of height of, for 
example, about 350 jum. 

Further, on the ball electrodes 203 of other conventional 
semiconductor device, the semiconductor device of the embodiment is 
mounted, with its back side as the contact surface, so that the Cu re- 
wiring 104 and Cu posts 103 formed at the side surface of the 
semiconductor device of the embodiment may be formed at nearly same 
positions, and is electrically connected to the electrodes of the other 
conventional semiconductor device through the solder balls 103. 

In the semiconductor device of the embodiment, since the back 
side is sealed with resin, it can be mounted without shorting with other 
conventional semiconductor device. Also in the semiconductor device 
of the embodiment, since the Cu re-wiring 104 and Cu posts 102 are 
formed at the side surface, it can be easily connected electrically to the 
electrodes of the other conventional semiconductor device through the 
solder balls 103. 
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As shown in Fig. 10, the other conventional semiconductor 
device 201 is formed on the semiconductor wafer without being divided. 
On the ball electrodes 203 of such other conventional semiconductor 
device 201, the semiconductor device of the embodiment is mounted, 
with its back side as the contact surface, so that the Cu re-wiring 104 
and Cu posts 1 03 formed at the side surface of the semiconductor device 
of the embodiment may be formed at nearly same positions. 

The semiconductor device of the embodiment is mounted at the 
time of forming solder balls 103 after exposing the Cu posts 102 by 
polishing the resin on the circuit forming surface. 

Afterward, refiow is processed in a reflow furnace at temperature 
of, for example, about 230°C. This reflow process is intended to soften 
the solder balls 203 formed on the Cu posts 202, so as to connect 
electrically also to the Cu re-wiring 104 formed on the side surface of the 
semiconductor device of the embodiment. 

Further, the semiconductor wafer having other conventional 
semiconductor device mounting the semiconductor device of the 
embodiment is cut into individual pieces, and plural stack type 
semiconductor device are formed. 

Thus, in the stack type semiconductor device of the embodiment, 
since the semiconductor devices are connected with solder balls from 
the back side, and are electrically connected to the wiring at the side 
surface, the mounting area of the substrate can be decreased. 

(Second Embodiment) 

The semiconductor device of this embodiment is different from 
that of the first embodiment, that is, the end portion of the Cu re-wiring 
formed on the side surface of the semiconductor element is not sealed 
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with resin on the confronting surface of the circuit forming surface. 
The semiconductor device of the embodiment is described by referring to 
Fig. 11 to Fig. 16. 

As shown in Fig. 11 and Fig. 12, in the semiconductor device of 
the embodiment, in the semiconductor device of the embodiment, 
electrode pads 306 made of, for example, Al electrodes are formed on the 
semiconductor element 301, and Cu re-wiring 304 is formed, for 
example, so as to be connected electrically to the electrode pads 306. 
Further, this Cu re-wiring 304 is connected electrically to Cu posts 302 
of, for example, about 100 ytm in height. The circuit forming surface of 
the semiconductor element 30 1 is sealed by the resin 305 exposing the 
surface of the Cu posts 302. On the exposed surface of the Cu posts 
302, metal electrodes (ball electrodes) such as solder balls 303 are 
formed. On the other hand, on the confronting surface (back side) of 
the circuit forming surface of the semiconductor element 301, other 
parts than the end portion of the Cu re-wiring formed at the side surface 
are sealed with resin. 

The semiconductor device of the embodiment is different from 
the first embodiment in that the end portion of the Cu re-wiring of the 
side surface of this semiconductor element 301 is not sealed with resin. 

The terminal portion of the semiconductor device of the 
embodiment is explained by referring to Fig. 13 and Fig. 14. Fig. 13 is a 
magnified view showing the detail of the terminal area of the 
semiconductor element of this embodiment. Fig. 14 is a magnified view 
showing the detail of the terminal non-forming area of the 
semiconductor element of the embodiment. 

As shown in Fig. 13, an insulating layer 310 is formed on the 
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circuit forming surface and side surface of a semiconductor element 30 1 , 
and a re-wiring 304 is formed on this insulating layer 310. Further, a 
Cu post 302 is formed on the re-wiring 304 of the end portion (side 
surface) of the semiconductor element 301, and the re-wiring 304 up to 
the Cu post 302 is sealed with resin 305. The confronting surface (back 
side) of the circuit forming surface of the semiconductor element 30 1 is 
sealed with the resin 305 in the region other than the end portion of the 
Cu re-wiring 304 formed at the side surface of the semiconductor 
element 301. 

On the other hand, in the electrode terminal non-foraiing area, 
as shown in Fig. 14, an insulating layer 310 is formed on the circuit 
forming surface and side surface of the semiconductor element 301, and 
this insulating layer 310 is sealed with the resin 305. The entire 
surface of the confronting surface (back side) of the circuit forming 
surface of the semiconductor element 301 is sealed with the resin 305. 

In this embodiment, at the back side of the semiconductor 
element, since resin is not formed in the end portion of the Cu re-wiring 
formed on its side surface, bonding of solder is easier. As a result, 
peeling of the semiconductor device can be prevented when mounted on 
other semiconductor device. 

Referring now to Fig. 15, the manufacturing process of the 
semiconductor device of the embodiment is explained. Fig. 15 is a 
flowchart showing the manufacturing process of the semiconductor 
device of the embodiment. In the manufacturing method of the 
semiconductor device of the embodiment, the process before resin 
sealing is same as in the first embodiment shown in Fig. 5, and its 
explanation is omitted. 
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First, as shown in Fig. 15 (a), the circuit forming surface of the 
semiconductor element 301 is sealed with the resin 305 so as to be at 
least as high as or higher than the Cu post 302. Next, as shown in Fig. 
15 (b), polishing the resin 305 formed on the circuit forming surface of 
the semiconductor element 301, the surface of the Cu post 302 is 
exposed. 

As shown in Fig. 15 (c), polishing the confronting surface (back 
side) of the circuit forming surface of the semiconductor wafer, the 
nearly concave groove 320 is exposed. Then, the back side of the 
semiconductor wafer is entirely sealed with resin as shown in Fig. 15 (d). 

Consequently, for example, using laser as shown in Fig. 15 (e), 
the resin formed in the nearly concave groove exposed on the 
confronting surface is removed. In this embodiment, unlike the first 
embodiment, since the resin in the nearly concave groove exposed on the 
back side of the semiconductor element is removed, the resin is not 
formed at the end of the re-wiring at the side surface of the 
semiconductor device. 

Further, as shown in Fig. 15 (f), solder balls 303 are formed on 
the Cu posts 302 exposed on the circuit forming surface of the 
semiconductor wafer. Up to this step, the process is done in the wafer 
state in which plural semiconductor element 301 are formed. 

As shown in Fig. 1 5 (g) , the semiconductor wafer 30 1 is cut off by 
dicing, and divided (separated) into individual semiconductor devices, 
A cutter 308 used in this dicing process has a thinner blade than the 
cutter used in the forming process of the nearly concave groove 320. 
This is intended not to cut off the re-wiring 304 formed at the side 
surface of the nearly concave groove 320. In the area not forming the 
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electrode terminals (not shown), the resin 305 is formed at the side 
surface. 

Fig. 16 (a) is a magnified view of the individual piece of the 
semiconductor device separated in Fig. 15 (g). This diagram is same as 
Fig. 15 (g), and its explanation is omitted. 

Next, as shown in Fig. 16 (b), the individual semiconductor 
device is isolated from the adjacent semiconductor device by a wider gap. 
Usually, the individual semiconductor devices are mounted on the tape, 
and the interval of the semiconductor devices can be widened by pulling 
(expanding) the tape. 

Further, as shown in Fig. 16 (c), the individual semiconductor 
device is process by reflow in a reflow furnace at temperature of, for 
example, about 230°C. This reflow process is intended to soften the 
solder balls 303 formed on the Cu posts 302, so as to connect electrically 
also to the Cu re-wiring 304 formed on the side surface of the 
semiconductor device. 

Thus, the embodiment presents the semiconductor device, in 
which a part of wiring is formed at the side surface of the semiconductor 
element, bump electrodes are formed nearly in the same plane as the 
wiring, and the back side of the semiconductor element is sealed with 
resin. As a result, across the resin (for example, a thickness of about 
50 jum) formed on the back side of the semiconductor element, plural 
semiconductor devices can be mounted in a longitudinal profile by 
electrically connecting to the other semiconductor device through the 
solder balls by way of the wiring and bump electrodes used as electrode 
terminals. Thus, plural semiconductor devices are mounted in a 
longitudinal profile, and the mounting density of semiconductor devices 
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can be heightened. Moreover, at the back side of the semiconductor 
device, since resin is not formed at the end of the wiring at the side 
surface of the semiconductor element, the solder can be bonded easily 
when mutually connecting the semiconductor devices. Hence, peeling 
of semiconductor devices can be prevented. 

A stack type semiconductor device manufactured by using the 
above semiconductor devices is explained by referring to Fig. 17 and Fig. 
18. Fig. 17 is a sectional view showing the structure of the stack type 
semiconductor device of the embodiment. Fig. 18 is a magnified 
sectional view showing the structure of the stack type semiconductor 
device of the embodiment. 

As shown in Fig. 17 and Fig. 18, in other conventional 
semiconductor device Cu posts 402 of height of, for example, about 100 
jam, resin 405, and solder balls 403 with height of, for example, about 
300 Mm are formed on the semiconductor element 401 of height of about 
350 jam. 

Further, on the ball electrodes 403 of other conventional 
semiconductor device, the semiconductor device of the embodiment is 
mounted, with its back side as the contact surface, so that the Cu re- 
wiring 304 and Cu posts 303 formed at the side surface of the 
semiconductor device of the embodiment may be formed at nearly same 
positions, and is electrically connected to the electrodes of the other 
conventional semiconductor device through the solder balls 303. 

In the semiconductor device of the invention, since the back side 
is sealed with resin, it can be mounted without shorting with other 
conventional semiconductor device. Also in the semiconductor device 
of the invention, since the Cu re-wiring 304 and Cu posts 302 are formed 
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at the side surface, it can be easily connected electrically to the 
electrodes of the other conventional semiconductor device through the 
solder balls 303. 

Thus, in the stack type semiconductor device of the embodiment, 
since the semiconductor devices are connected with solder balls from 
the back side, and are electrically connected to the wiring at the side 
surface, the mounting area of the substrate can be decreased. 
Moreover, at the back side of the semiconductor device, since resin is not 
formed at the end of the wiring of the side surface of the semiconductor 
element, it is easy to bond with solder, so that peeling of the 
semiconductor device can be prevented. 

(Third Embodiment) 

Referring to Fig. 19, a stack type semiconductor device of this 
embodiment is explained. Fig. 19 is a sectional view of the stack type 
semiconductor device of the embodiment. The stack type 
semiconductor device of the embodiment is formed by mounting plural 
semiconductor device of the first embodiment on other conventional 
semiconductor device. 

On the ball electrodes 203 of the conventional other 
semiconductor device, the semiconductor device of the embodiment is 
mounted, with its back side as the contact surface, so that the Cu re- 
wiring 104 and Cu posts 103 formed at the side surface of the 
semiconductor device of the first embodiment may be formed at nearly 
same positions, and is electrically connected to the electrodes of the 
other conventional semiconductor device through the solder balls 103. 

In the semiconductor device of the first embodiment, since the 
back side is sealed with resin, it can be mounted without shorting with 
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other conventional semiconductor device. Also in the semiconductor 
device of the first embodiment, since the Cu re-wiring 104 and Cu posts 
102 are formed at the side surface, it can be easily connected electrically 
to the electrodes of the other conventional semiconductor device 
through the solder balls 103. 

Further in the embodiment, the bump electrodes and wiring of 
the side surface of the semiconductor device are mounted on the 
semiconductor device of the first embodiment so as to be nearly at same 
positions, and the semiconductor device of the first embodiment is 
connected electrically through the ball electrodes. 

Thus, the embodiment presents a stack type semiconductor 
device mounting plural semiconductor devices in an area for one 
semiconductor device. As compared with the prior art, the substrate 
mounting area of the stack type semiconductor device can be extremely 
decreased. 

(Fourth Embodiment) 

Referring to Fig. 20, a stack type semiconductor device of this 
embodiment is explained. Fig. 20 is a sectional view of the stack type 
semiconductor device of the embodiment. The stack type 
semiconductor device of the embodiment is formed by mounting plural 
semiconductor device of the second embodiment on other conventional 
semiconductor device. 

On the ball electrodes 403 of the conventional other 
semiconductor device, the semiconductor device of the second 
embodiment is mounted, with its back side as the contact surface, so 
that the Cu re-wiring 304 and Cu posts 303 formed at the side surface of 
the semiconductor device of the second embodiment may be formed at 
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nearly same positions, and is electrically connected to the electrodes of 
the other conventional semiconductor device through the solder balls 
303. 

In the semiconductor device of the second embodiment, since the 
back side is sealed with resin, it can be mounted without shorting with 
other conventional semiconductor device. Also in the semiconductor 
device of the embodiment, since the Cu re-wiring 304 and Cu posts 302 
are formed at the side surface, it can be easily connected electrically to 
the electrodes of the other conventional semiconductor device through 
the solder balls 303. 

Further in the embodiment, the bump electrodes and wiring of 
the side surface of the semiconductor device are mounted on the 
semiconductor device of the second embodiment so as to be nearly at 
same positions, and the semiconductor device of the second 
embodiment is connected electrically through the ball electrodes. 

Thus, the embodiment presents a stack type semiconductor 
device mounting plural semiconductor devices in an area for one 
semiconductor device. As compared with the prior art, the substrate 
mounting area of the stack type semiconductor device can be extremely 
decreased. Further, at the back side of the semiconductor device, since 
resin is not formed at the end of the wiring of the side surface of the 
semiconductor element, it can be easily bonded with solder, and peeling 
of the semiconductor device can be prevented. 

So far, preferred embodiments of the invention are explained, but 
it must be noted that the invention is not limited to the illustrated 
examples alone. For those skilled in the art, various changes and 
modifications are possible within the scope of the technical concept 
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described in the claims, and such changes and modifications are 
understood to be included in the technical scope of the invention. 

For example, in the foregoing embodiments, Cu re-wiring and Cu 
posts (bump electrodes) are used, but the re-wiring and bump electrodes 
may be made of other materials. 

In the embodiments, the nearly concave groove is formed on the 
semiconductor element by using a cutter, but the nearly concave groove 
may be also formed by other method. 

In the embodiments, the stack type semiconductor device is 
formed by mounting plural semiconductor devices of the first 
embodiment, or the stack type semiconductor device is formed by 
mounting plural semiconductor devices of the second embodiment, but 
the stack type semiconductor device may be also formed by using both 
semiconductor devices of the first embodiment and semiconductor 
devices of the second embodiment at the same time. 

In the semiconductor device, a part of wiring is formed at the side 
surface of the semiconductor element, and the bump electrodes are 
formed nearly on the same plane as the wiring, and the back side of the 
semiconductor element is sealed with resin, and therefore across the 
resin formed at the back side of the semiconductor element, plural 
semiconductor devices can be mounted in a longitudinal profile by 
electrically connecting to the other semiconductor device through the 
solder balls by way of the wiring and bump electrodes used as electrode 
terminals. Thus, plural semiconductor devices are mounted in a 
longitudinal profile, and the mounting density of semiconductor devices 
can be heightened. 



